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(54) METHOD AND SYSTEM FOR PLASMA PROCESSING 

(57)Abstract: 

PURPOSE: To provide a plasma processing system 
having a parallel plate electrode and a high vacuum 
plasma processing method. 

CONSTITUTION: The plasma processing system 
comprises a microwave ECR radiation mechanism 
comprising a microwave introduction window 9 facing a 
processing chamber 1 having a parallel plate electrode 2, 
3 f a microwave guide 8, a magnetron 7, a coil 10, etc., 
wherein the plasma discharge is started by the ECR. The 
discharge is sustained by means of a VHF band high 
frequency power supply 5 and the parallel plate 
electrode. This structure enhances the in-plane 
uniformity of a substrate to be processed and realizes 
plasma CVD with improved step coverage and highly 
anisotropic dry etching. Since chamber cleaning is easy, 
particle contamination is suppressed. 
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[O 0 O 1 ] 
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^Wftfiitai (CVD) ^K7-fx^f>yf(DMl)D 
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(a) tt^»a)*»i8#a'7^ ^ P«^7X7»1*1 
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^ □ a» as 9 * lift l t ?7 t *i 1 2izm 

< 0 3>fjU0^4«0. O 8 7 5 TCDmmt^^ 
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ffla#x#A7L«t<Dffioaiss(*ia^**iiiS"i"*o 
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ISMED® S i 02 4(7)ECR^ 

^XNrcvD*»Lfc»fto>WffiH-e*y. (b) i&tt 

Ma*ffi4CDiliaa5. (c) I*»ffl3*;|fi4a>**fi5£ 
»1 3A<*«Slc*fLSltlcA»-r4<7)-eH4 (a) [Z 

«»3a»^f*^X-7aE1 3 3&«»Stt**fil=:»L«l* 
l*ftK0"eAS*-*"<&o CCDfctfK 114 (b) fr&H&fr 
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[0 0 0 8] -75-. ¥fT¥«fi^7X^»«*«©aiiu 

R FSffi**^0) 13. 5 6MH z «fc y Xl^JHsftftT; fc 
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CR^7X7j!aigI^y/j^< % 7X^^ hitco^^ 

[0 0 0 9] iiiLfcTtT^ftS^XvaiSSMcoflc 

Bg*F4-3 2 6 7 2 5*4*«RlCtiU JMSrt^CD^* 

fflSffi«lCcfc*Ll*. 0. 5~4mTorr (0. 06 5 
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F$±a5^fT^«m*i3[cqi^p'r^<!:<ht,(c. 7<^p 

HFtAI±-fltLt3 5 0Wi:t4 9 V>f$P*a>» 

Se36l=Hl*L. «JlffiTT?a>IMM>J:l*T i CD 3*7 X"* 
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l^OTfey, x-x^^/<U ^ictfcfifc 4, fc 
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[OO 2 8] &*>\ ±K*»«T?l*v>f*D»<7>3|A£ 
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©««»*##s#jt-r*4«3&<»y. =i-oho<d# 

[0029] HJ6#J 2 

**B5«ii* -«iLtMoslf/^xa)y-Hfi 
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jR) a>^7^7CVDlc4:»B«XffiLfe«i-Cfey« - 
tt*Bi:<Bl t#ILft*6Wt*. 

[0 0 3 0] C©^7X7«18I*fflt>, 
10l=*yo. 0875 TOjSilJffill 1 rtffil^M 
U -«tL-CTEft#lcJ:yiai3B*X**A-r*o 
S i H4 10 0 seem 

PH3 10sccm 
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#P>SiAt4«^ttPH3 0>«*?yiCBH3 . B 
2 H6 •<D#X*mvhtf«fcl\ > 0#|C2. 4 5GHz 
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[003 1] T^f^PaECR^X^M^^P] 
B#(C. nmfcWMSfr* 1 OOMHz(OVHF$±aJf 

U WiM^.TX(DDOPOS<DZf : yX^CVDi3<mf$.X 
^■fco ±iS Lfc-y — hWtMttMMh LX(D DOPOSil 

n>OH Olc^^KiKD^^^lc^ihLfc^. 
$iiSSLr^l^LT^l^r^J:l^C<^^ig|^teW1 fcH«T? 

[0 O 3 3] Hffi#J3 

[0 0 3 4] giaii^Bjo^^X^^gi^M^ffecD^I 

[oo3 5] ^m^mnmwcommmtfMj&ztitzs \ 
*KD*mto*iR±\~& i 02 «anmmKe»AL. 

=i>£^ h*— hUvX h<7>IBP/** 
->£ » W-fctt«»l6« 4 STW^fTTttM 2 ±i:t 
It^o ^?l:^^f;HO|:liUO. 087 5TO 

y«l*X««Mlrti:*At4. 

CHF3 500 seem 

02 1 0 0 seem 

tfXEE*! 0. 0665 Pa 

O^C2. 4 5GH zCDV-f ^P&£^-< ^P&#A1g 

[0036] <7PaECR^Xvtt«0)BB*fti:H 

Kir % ism&mffi s^bVHF ^T^Wirw-mmm 2 \z 

£»Jt*-£ 0 VH F»*(i-' M£ LT 3 5 



[0 0 3 7] fcfc. ±fB^JS#J-CISv-f ^PftO^A^ 

r £ mm^m-r % mmmm c 1 1= * y ^ xv bc 

T*#£ 0 VHF^1 OOMHz (DWala. 

0. 003 5TtMott\ CC0»*«»»K»flT(Z> 

[0 0 3 8] Hifc#J4 

2 a>^x-7cvDic**K$ilfflLfc«-efcy. 

* B 3 £#BB L * A< 6 IS 0^ *#* § . 
[00 3 9] B3f**»W©^X-7ft«tt«0)«K* 

^■TKffiB-efcy. iiiitffli^^7X?Mgi 

I*. *fi/WTX*H3j!lP*r*fctf>a)RF*ai 1 £TSI5 

&<> -ra*>*. -t«¥fT s FS««3fcf*]i[jiiift««t* 
Hi*p-r-&fc*!>a>RF»«i 1 £sat«o 

[0 0 4 0] C<D^XTffl3ili«*J!ilV 

loicctyo. o 8 7 5 T©i**»iii ftaucEnaa 
u -mt LTTe*fri=*y»«:tfx*»A-r*o 

S i H4 300sccm 

02 5 0 0 seem 
#XJE* 0. 0665 Pa 

o^[C2. 4 5GH z(DV-<^ P;££^-f ^7P;&SA^ 

3 3^&»A-r*t* »3iart»ic(*^-f ^p»ecr^ 

[004 1] v>T£n&ECR:7^X-7ft*<Z>BIJ&£[^ 
B#|C % JSJB*«JB5 3^6— -MfcLT 1 OOMHzOVH 

¥lSMS2(r(i1 3. 56MHz0RFS4OOWWD 

*ra«<D*±£#Jt"r4o VHFl*fj:-«ij<!:Lr5 0 
owW^o v^*p»(DWA£#itLfc&»** ¥tT 

(OS i 02 o^XvcvDAMt^fco *HS£^J"e 
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[0 0 4 2] &fc\ ±E*B£«^*»^*Psft<B»A£ 

ft <t & •»«-r * c t ic cb y ^ x v » 

■<D3»¥fc£H*;i£*-T?*<&o VHFtf 10 0MHz 
CD*§^. &R«8JS3$Jgl*0. 00 3 5T"C&4o ftfc. 

[0 0 4 3] fil± % **«*4«©**«**orlttBH 

[0044] «x.«. spffspsffima^KaasHiip-r 
[0045] s|EfT¥«s«s^a3iiD"r 4iaa»J* v h f 

»«£«3*Lf::Jb<. 3-3 OMH z CD H F*&«. 300 
kHz-3MH zOMFflMMf-CfcoTtefclV 

[00 4 e] Wffw-mmmm^m-th^x^mm&m 

VOZf^XlfBMtLX* ^XTCVDiRIESfl 

x?K-e>^ ^x-rinb. ^x-*afc*o>#» 

[0047] £fc. 7^^7PlECRMffli<!:U, 
V-Vf^cfc y « A"T ^»7^^DJECR sin -c * cfc 

aaisicitftcD^-f^pawAsBftfcyoit. 

^7 PMAi^ b7^f ^7 P I^MIIUSA L t 

sei=. TffSFsama^rtiKLfciiftiDaM 
»A«Ktffly«iLT#ftaaicv-f ^p»**aut 

[00 4 s] $?>fc. II^-e^M^i^^-f^ 
m-i*o>zt=7 x^mm^mu z?=? x^ummk £ t nn 

(Helicon Wave Plasma) RSIS^^Xv (Indue 

tiveiy Coupled Plasma)^g. h7>X«$?7X7(T 
ransformer Coupled Plasma) If^ft^o dtt^^Mf*. 
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mw 1 9 9 3*1 oa#5 9-^— »ir»iis*tT^* 
[00 4 9] *^x^«ai*«fc,fctf^x^«ras 

[0 0 5 0] 
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♦tfcinxjWpriiBtaaa. la^»»«*siecr^x 

[OO 5 2] 3&|C#»«©-^X^»1I*, VHF« 

«a>«jajft*^x^r^ffiicfflt\s<D-e. «as#x<D« 
[00 5 3] -r*t>*>. ^xvcvDizj3^rr*«ffi 

[0 0 5 4] f;fc**W(D:7^X^fll31««(*. £*lfl 

* L * c t 8 . -J^X^O U— y fe 
y. r-f ^^^IfecD^l^P-lrX^prSB^ft^o 

[0 0 5 5] tt±at-<fc *«^(*SSl8tJg. ffi 

[B1] *«E*«flLfc*JMi1 2"t?Jfll*6^ 
^ XT ^IgKDllfigirS H -C fc * o 

[12] *»w*safflLfciiifi«3-effl^s^7X"7«i 

S^S (DffiSSif ffi B 1? fc ^> o 
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